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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To obtain a semiconductor device having a 
large effective area wherein the bird's beak region is 
reduced and the integration level is high, by forming a 
region doped with nitrogen in the boundary region 
between an active element region and an isolation region 
which are formed on a semiconductor substrate. 
CONSTITUTION: A silicon oxide film 15, a mask 16 and 
resist 17 are formed in order on a silicon substrate 1, 
and photo-lithography is so performed that the resist 1 7 
is left in the part of an active element region 12. The 
pattern of the resist 17 is transferred to the mask 16 
and the silicon oxide film 15, and the resist 17 is 
eliminated. A trench 2 is formed by eliminating the mask 
1 6 and the silicon substrate 1 in an aperture part of the 
silicon oxide film 15. A region 22 doped with nitrogen is 
formed by obliquely implanting nitrogen ions. A silicon 
oxide film 3 is formed on the side surface of the trench 
2. Polycrystalline silicon 4 is buried in the recessed part 
formed in the trench 2, and a silicon oxide film 5 is 
formed on the polycrystalline silicon 4. The mask 16 and the silicon oxide film 15 are eliminated, 
and an element like an MOS transistor is formed in the active region 1 2. 



LEGAL STATUS 
[Date of request for examination] 20.01.2000 

[Date of sending the examiner's decision of 05.08.2003 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 




http://www1 9.ipdl.inpitgo jp/PAl /result/detail/main/wAAALba4ymDA40821 3382... 2007/1 2/1 8 



(19)H*B#f^Jt (JP) <12) i3t H 11= ^ ^ (A) (ll)«WfflK4!iW»# 

^li¥8- 213382 







F I 




H 0 1 L 21/316 








21/76 












HO 1 L 


21/ 94 A 








21/ 76 L 








lil*(B®»26 OL 16 K) 


(21)H1H»^ 


1*«¥7- 15947 


(71)tHKA 


000006013 










/ori\ lLi Btee n 


¥Jw7^(1995) 2^ 2 H 




*i9K=Pf^fflKA.©l*I— Tl 2 # 3 ^ 






(72)S8M# 










;R»»B«*«p*irATei#i# = 














(72) 


mi mu 








:Rj»»M«f*»p*"»rATei»i^ = 














(74) A 





(54) ixmoi^mi ¥mmsmRzf^<oim^m 



(57) [S*^] 




1 

[If *il 3 ] ±E5Mlffi«^«fiei-5MJIi(cS*(73 
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m^m 1 1 ] JzB'mmm ^mf^-t 5 5>iii^f ban t 
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^S^;55t5^t^)^^TV^?»r■^^#^Si:t-5Il*9l34fc^i 

[ft*ii 1 6 ] ^mi^mm-^^ u = ymm-^ fc« s o 

[!f*lll 7] DRAM 4/t(iS RAM 
-7 / ^ y T-feo T> ft*ll 1-16 ^-f ti/;4^(-te 

izm-^^i^^m-^tz'^mwmm<r):^ 'o mm 

xa t . y -ir ;^ ©fflJtf'Mkfc i (9 mm^mj^ l 

5>iiffiiiE^S5^2^p^i5'^Kttsxgi:. ^mmi- 

mm t ^^K^«w^#ffi«±(c: fc ^ 1 -7 ^ ^ * (4^ 
2-r^^<D'pfi< th--)jo:>-?:^-^^m^\^fzmc^W. 
MP^a5{cS*W-r:ti^ffiA^=fT5X@i, $;P>(C||2T 

x^'tmm 1 -7:^ ^ ^»*-r5xs^ft-5 r t 
^W'y-^^^^^mntzmc^-^^^i^^^^^fzx.y^y^' 

*(7:>#4fe^^i/aAicJ; 19 _h|E?f rta5(c:S*«raA-t?) 
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[if *JI 2 3 ] ±a5if 2 1 XI* 2 2 

Tg|5(-*5^^T±gBJ; ^ tii;<fM-r^Xfli:, ffMSH 
o^fc«ia-g-1t'?3W*5|--ea*5AtfX®5r^tp^»f*:ga 

mi*:/i^fcs«ix5 1 o^/c(«l'g-^i^<7)^^i|s^T•s*iA^fX 

US^KttSXfli:, ±|H?#<73rtffi(D'>/£< tt-tBic 
lfi#l!i^tMLfcm[M]g|5Sr^lt5Xgi:. XfEDOgClr^ 
WW. ^^ft:*fcH«m#:T'aaf)3AtfXet, ±IE-7;^ 

^ ^ r**-r s xs ^ Sr^r-r 5 31 1 sr#iss[ t -r 5 

goMit;^?'£„ 30 
lfeiitK^ff^iS;Lfci^[Hjgp^K:it5xst. iEiagp^^ 

ta-7X^lr^*-f-5xat^:ft-rsr i:?r#mt1-5^ 40 
[0 0 0 1] 

[0 0 0 2] 

[i^swewi 1112 o»imi^if«aff^^Kfffft^(5 

iliflil, SSD84-51, 1984. p47) Km^fltz'^^n^^W^m. 50 
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T-fclJ. 1 HpSv-D =J 2(±?t. 3(±i/yay 

y 3 i o tt^isfa v' y = v. 1 1 t^/^-x 

f-^. 1 2 iiffitt^te*^^*^. 1 3 

1 4 (4 V- y => >mim(D-^)-4 K ;*--yl'?r.T:1-„ 

(i:^$ix5i5lc. ^^&*(7>K3t;^fe^ffll,^fc»^{4->y 

>^ft:Ji 3 Rv^ 5 f^j))cti#(^^fiiii 1 5 mm^is\,-^xm 

A-f-Sr iicioT/^-Xt-i:' 2 0.21 mi-fi^^^n 
[0 00 3] Xt--i? 20,21 (OffMiig 

(Dmmijmxh 9 , 1 5 f±-> y 3 iymit,m. 1 e (4-^;^ 

1 7(4wv=;^ 1 8i4lt:^[p]co^{t;iiiS, i 9f4 

m:^\^(Dmimst. 20, 2 if4^^-xt'-^T-fc5„ 

[0 0 0 411112 1 (a) (i) iCt^-fj^Z^mi^US 
«{^M;&ffi^^1-„ ^T. 12121 (a) fiCTT.-tJ^oiCp 

Sv-y 3>-SSi±lc>'y =i>'^ft:jf 1 5. •rx^'i 
6. uv?;^ h 1 y^rroiif^itSL. ?§tt/<e^^fiig i 
2(75^53Nc:uv>;^ h 1 7^m-ti^o\^'^Mmm^no. 

ffiA^roT'nir;;^ (-ry^^ l 6 4rl^*-t-5*t?WXSic 

mtrh^tso m^. ixynvg^ciji. i/y^vsfui, 
#efB->y 3^5r^>7i< t tt>toK±#tf)^A^p>flifi)c 
^tbTv^So fiix-ifv-y iy^j^'i^mim^ 

»ii±(:i-7x^ 1 G^mm'fMi-^t^ v\y:^m^^ 
19 pMv-y =ivssij-^^;55:tc. ^mi^mmomm. 

^^Mk$-ar5o ^oytzib, v^y ^v^^iiili s^rpSi/ 
y 3:/aSi i:-^;^^ 1 6roW{c:SA1-?)o ->-y=iv^ 
ikJil 5f43is/^>'i7V;^:J' i LXt«Bfe$-fr-5^ 

X tf — (7)— o-e t, 5 wT' r r t?(4-^;^ 

i!' 1 6 tISSiJ-rSo <!fc(-il2 1 (b) (C^1-4 5(-l/i^ 

;^ M 7co/^^-v^v;^i? 1 6, e/y =1 vKlliJ^i 5 

^bfd^, Uv'X M 7^^*, -7;^^? 1 6 ^;'>y aV- 

gfftflf 1 5 nma^W p y 3 ^^S« 1^15. 16 

u mmmc x<om2 (ommmc •> y =. ymitm a 

-rSia^lktJ; "J/^-Xh--^ 2 0;6SJl^j5)c$ti-5„ ift^ 
^b(4^*;6S->y =.;/c|3i::^AL. ~y^J='ytR!t. ->y 
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1 5 (ciifv^ p Mi/ y =. >ss 1 -t?«^^(i« 2 nmrnm 

1112 1 (b) ic^LfcJ; 5(-'>y 5(;iiEv> 

pmi^D=i i^mm i -eamimm i8i>i±^<f£'o. -> 

ii^l 9;5S/Jn$</^5 (02 1 (b) -e^-fliiig 1 8 , 

ib^y^^j: -> y => v^ftiii;^^ ■> y = v^^bsi i s f^fiv ^ p 
a->y ri^/g^:^! -t-^^t. zM^y<-7:ir-^ 20 t 
/.c^o 7j>:(-l2l2i (c) (::^i-<J; 5l-»2(cffM§tLfc 10 

M^ISi^^feV-y =3>-4T'JlA5itf„ rtK±^S(C#^ 

fB->y 3i/^ita$*fcfl, ^-yi-^^y^'^it^^mM. 

wm^i:n 0 urn. mm^(':>^m^m^^^^^'>' y => 

(d) (c:^-tJ;9lc:»jb^tf 5^i:t?#fe^~>y ^>' 
JLUX-m 2 1 ( b ) tm Cmm-<:y<~- X t-- 2 1 p 

v^i' 1 6(±±(cjf L±{f btl. ®S*WftA*|!j*-rS 20 

(e) ('*1-J;5(--7^^' 1 6 t->y ^^KfkJIi 5^ 
^i/f^^-^'CiJ; i9^*f5o ^rofi. [1121 (f) l^/i^ 
■ti 5(-?Stt/<c*^-ffi«i 2ICMOS Vyi^'y^^^mn 
*^^f^5, HI 2 1 ( f ) T'f4flH4^« 1 2 n a v' y 

->y 3^g?ft;|i9^ #feH%i/y ^^-1 0. ->y 

[0005] rcoj;5 (c|^*(7)Mit;^?£T'(i. H 2 1 30 
(b) , (d) (C*D(t?)ift^{t<OXSTv^-Xt--:}';4S 

^ t < ffiA L. ?§tt 1 2 ir S^^j-gf^it 1 3 

\z.^<~X t-- ^ ^i^ 1 1 ^JFM-t 5 r i: i: So 
[0 0 0 6] 

[0 0 0 7] ^:i-e*^0jn, ±ffiPnm^k^li*-r6fci 

[00 0 8] 50 
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ff^fig ^ T 1/ ^ fcM« 1- ^« * K- 1° ^' L fc^« (t 
5 r t }^ J; t) /^-Xt'-^i' (D?i^^^ffli|ijT'# 5 ^ t ^1, 

[0 0 0 9] IP*,, ^mmt^^mw-mmmfi^^fifc^ 
[0 0 10] ±tfi^jwi«»— oii. ^mwmmr^\m 

^mii.^WM-t 5 1) « -e S „ K- f :/ i^'H 

ja< fj:^x\^^^mmx-hx\^\ ±m6^mmi$.^<Dmm(D 

[0 0 11] ifc, ±IE5^MffliiEw{ib.© — 3«LOCO 

S (LOCal Oxidation of Silicon) ffitC i »5 f^M^tlfc 

[0012] ^^iz^mmii^mi^^mcfM^tifzis 
\ttj:m^mmt. ^\tfj:m^^m^^m-t^tzmcMs^ 
^titz^j^m^m^-mm^K^mmm^n^mimi-m 

coy-x, KW^ortgR, illia(7?'>;te< i: t-lFPJcilg: 

[0 0 13] tfc*^0^(C;*>;i^5^^#:Sffi(4i/y 
SIS* /ifi S O I MR (Silicon-On-Insulator) Xho 
Tt>J:<, *fc¥-a|fls:^Sf4DRAM (Dynamic Random 

Access Memory) *fc(4SRAM (Static Random Acce 
ss Memory) *fcH77 5^ p« ^ y T-fcoT t 

[0014] $ h\ci^wm-i.^m\t^m±m\z.mm^ ^ 
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(cfg-^ ^ ^ ffl V ^ f' ^i^f+SKro ^ y 5^ V 1 J; 19 as 

<75*#^«± iC & S S 1 -7 ^ ^ S (±m 2 -v ;^ ^ (75/> 7^<e 

li^l-7>^^'4rl^*-r5XmSr*'1-2)LOCOSjfe(C^^ 20 
[0015] * fc»iS*S(D-o(± h 

feiagp^^&ft:. ^^*4fc(±js«f*-t:-afeaipxsi: 

Ut. ±fS^^^^I^*i-5XfIi^^1-2)^^ft:iSE 
a*wM*-Y;<|-:/aA(:i i "9 ±E«offiiJIS(cSiS^aA 

(t 5 xfi i: . R-^^ ^ i^moym^'n^mi^m^i^ y ^ 

gPWIiSfli^ffMLfctMlas^lSH-SXSt. ilEMgp 
^Srite^fls. *5ifr^fcJi3»m#:T'ffi*iitfX@t, ±E 
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fm-ti>TM.t. ±ia-^x^Srl^*f5X@i:**-r5 
[0 0 16] 

(0 2). «rtf5^fc:(iy-fe;^M«^S«{[iLT^^«lffi 

[0 0 17] hu:y=f-miS.<D^mmL^^-r^w&xh 

J;i9T§l5(75S*j»JS^ffi<-f-?)r tici 19 (0 9 

(b) ) . '^mm)$.^mf^-timomi)^.m(DTm^ii 

V^T±g|5J; i9y[2;< /£o■rv^5«^gS:ffM-r6r t^asTt 
5 (me) , ±E5J-|6®l^--OS^(DK-t°v^(4^:r 

^fflV^S r t (c J; <9 . -SLMfi^'MmmiKmm^ 
[0 0 18] LOCOSm^X 'Off UVtz'^m^ 

t;65-et5 (igi 1) o f)^i3^i,mM<r>v-\i°yvmm^ 
[0 0 19] s h\c-s.m<r> Y-\fV':r-mm\±Mm<r>7i.ti 
t . m^f£m=f-mM^mt-f^tz ^ [mm 

tWDc^Kft^ r t J; 9 . y£tt7i*-?fIi|!c;!i^?.<73^MtiO 

tfcit), y- Mfe»jf£7:>KJf:siJ»;«s§^(c/i5 (ni 
8) o ifcfi^MOS b7:/v?;?<.^oy-;^, Ki^'fy 
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(mi 7) „ 

[0 0 2 0] ^wm^m^mwit lxih^v ='ymm 

Rnso imm^-. [Hl^i: LTiiDRAM. SRAM. 

[00 2 1] ^fz^?^mii±m^mi^mm<nmm:^m^ 

f± L o c o s J; 19 imLtc^mmm^^^mmic 

^^-A^^hnVh^ (012,14,16), ^^fritS^B 10 
i|E<75i^{ t:fli5rff^^1- 5 CI fe "9 . /<- X t - offM ^ 

111-7;^ i>ir^ 2 ■v';^^? trow 20 

[0 0 2 2] te:^. t> 5 -o(D*-Sfe(i h u 
/=f-5^mii*^*-t-5«ig{-^^/5^St©-C-(lll3, 5, 7, 
9, 10), ■7;^i>SrMv^fc^*(D^fe'f ;*-vaA(cii9 

ffi;^. ^^i^^^ffiic^^Sr^^i-^-aA-r^s^ 

[0 0 2 3] il*ii*tvfc±te»i^ft:. it^*i$ 30 

[0 0 24] Sit. «©rt$Pi::^*^2£A-t5Xaic*5 

m \^mm i^xm'^mm'i^ ^ ti 5 mim<nw-^-b^±M 
-r^-hf)-x%^^ iMm-mu^mmw. ^Mwm~xi 4o 

[0 0 2 5] 
[*Jlt?n 

immm i ) rroigs^ro-nteFKdov^TiftBj-rSo m i 
^^^v'y =■:/4'^^■^^pM^^^Stt^fcS^^^itl 2 
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^ 1 1 Sr^^*roit^Wf*gBJ; i9?^'>^*-5r 
fcB#(7)^* K- 1° >- t JF^fig ^ fife y =3 ^/^{tlllJ? 

v- y 3 ^-^jtfliiii^S*© K- t°^i^"i(i J; 19 
T't5ro-C'fc2.o rtb{i->y 3v4J{cS*;as^AStt5 

r tl^i^v-y :='>'4'--ro^*(0«A. 

r tif± v- y (i t A/ if iii^ik ^ V ^ r i: 

btjtSJ^ns, S^ilBfe^/i^bSsR^s^A^ttfci^ 

y 3 i^(4^*ji(^ro7c*rov^y 3 ^-it>r'rotAat»;t2) 

r t^s^i|iJ$ti-5„ ^^oT. a«;iS^A^tb7tM^4'* 
fcfiS-tS^t^t^fc^iIf^-Otefc (f>)x.(m^J!)0;t57' 
oir;^{ciJ(-j-§Jl^-©ffim) Sr»SiJi-5^i; t pTtgi# 
X. H S „ W * ^ ^^/i-JF^/5)c<Z) 

»SiJffl(i'r;*->'aA$tLfc/it"o ^gtt^^*^-^ 

3>6) 4^(75 1 y >^(oii:T-rotefc^tet\ ^Mti 

[0 0 2 6] HI 3 (idl cr)iS^m{t^m.<nMM1i\^Xh 
19. 2 3(4^^(75#4s^'r^>-aA*/T^1-„ *¥»{*igS 

<Dmm.i3mt'^^<D^m.w^m.om^:^m m2i) t 
roav^n*^5^BSffi^l 3 tm^tim^mmi 2(Dmw 

^mx p y 3 1 ro±gp (n 2 1 T'/^-x f- 

:^';^s^^L-xv^Sg|5^^) {c:g^5r»A-r?),#.Tfo5<, % 

5^i;?|5Bltg-efc5„ i-f^ 0 3 (a) ICTTs-rX-oiCp 

y 3 ^-xft 1 ±1- V- y 3 ^^{bJi 15. -^^^ 1 

2o:>W^l^yi^^ h 1 7^«i-J; 5(--5M)iS*tT5o 
•^j^i^ie. v^yrt i-ggikfli 1 5 i-i'^MnMik^m t m 
Ciat^i-So mm 3 (b) (c:^-f-J;5lc:uv?/^ H 
7(7)/°^->lr-7Xi^ 1 6. -> y 3 V^-fbJg 1 5 (cfe^ 
Lfcft. Uv>y!. H 7^1^*. -77;^ 1 6 i:->y 3^/^ 
fklli 5<DMPgf!ropS->y 3:/S|Sl ^2 
^Ji^^-rs, mms (c) }c:^1-J; 5 
•Y;r:/aA2 3L, K-t°>-^''XfcM«2 2Sr{'F 

m-r^o ^<75Bt, -r;*->-coaA^>tSrMfei-1-5r i:T' 
it.m2(Dmmi,mi^-r?>mimmi>^x'om2^>h^M-t 

So 4/cS*©3»A*i£i4-r::tvaA®flfc(-7°7XV{;i 

*ffiT*SII?r^ALT'bJ;v\ ^:^ife1?<jT-{4:y y 

3>'(c:iEig, mm-^ :t>''&ALX\^^6r\ ^2<r)mmi,^ 

m^-(:tyBALXh^^\ z<D'yV ='ymitmirAT. 
e (US (d) ) (Dv^y 3:/Kft)^3^*^aTtSv^ 
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^mmitr'i'^mLxh^\^\ -mm 3 (d) 
immitic x<om2 (Dmmm\^ y ^mitm 3 ^t^fiSc 

mimmmi^'?:>mitmm 1 s i av^fc^6^^5l5(DM]iS 

;^ - i^^m^i- ?> * (eft 2 tJ^^ift^Mt: L . 

0 3 (e) lC7fi-rX0im2\cM^^tltim%^^'^im 

->y mm 3 (f) (ci^-r j; 5 (cfl^v 

^^t:4^T o^t x^'^is •> y 3 > 4 y >^ 

/<cv\ is^cms (g) i;i^]^fJ; 5(--^x^' 1 6 ti/y 

ym\Ml b^\^s^-t^o ^oo^k. m3 (h) (c^i-J; 
5 f-rStt'^c^^-^Il^ 1 2 i^MO Shy y'y:^9^nm^ 
if^So HIS (h) TfiMOS h7:/i?;^^L;!i>*LT 

T^'-fe7!.p<^y (DRAM) , 7.97- ^ y y:yii'J>~r 
^'ir^^^^y (SRAM) , yy y'y^:'-^^)^i^h 
5o S^Sfiv^y ="V(75fifetc:->y ay;^-^:/-^^ 
u-^? (SOI) . ify^i^h*. -r>-v=(i7i:.y v^co 
SIS^fflv^Tt J;i/\ Sfc. *^i&«i-C(±«2(^fl^j^ 

tm ^ K- 1° y ^' Lfc#iSsi -> y 3 ^tt* * K- 1° 

y^fhiK. -yy =>^iiiiK^wi^i^jil^if»^-&. ->y 
/<-xt-— 2 0 (7)^^fSlJ^|lt■tv^^ J: < . k- t°y:7'-f- 
[0 0 2 7] {mmm2) ^(r>^mo-)m<n~mmm^m 

4Ximi-^. la4tc:4o^,^T2 4{4->y 3>^{t:Ji^^ 

■To ^mi^mm(r>\H^X'^^fi:m'?-mm(r>mimwf 
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nt LT. «f5ij 1 trii^^^fls: («^(m^H%~>y = 
V) ^mmi^^^^'fzr\ ^(Dm-iiy'j ^>-mim. 
'j='ymimm^f^mm^m^'?}^tii^mxhi>. * 
mmm 2 >- y => ymirnxmi^^i^/vtrnxh ^ . 

r CD i 5 (' Stt^^cC*^ 5 y y 

10 ffi^i 3 0^#^i^g-eS5 5„ 

[0 0 2 8] E 5 fiHl 4 
•to 0 5 (a) (D«5gl::^5iiS(4El3 (a) 

(d) iriRlDT'feSo *^*^!l-e!4S*?r^A-f-5ffi« 
(iHJfe^iJl t|B]C-efc5fc*. S»^s^A$tvfcffi^S: 
ft«»-r5:^fetlliS«^y 1 1 PI c:^feroMfe(?)^^yaA 

m<7^m^ximx%^. 0 3 (d) ro«ig%ft®L/c 
20 m\ m2iccmi^^Htzm^t^<D±^^>^v ^>mim 
2 4 -C'Sfeiz^tTo rtijiikstcy y 3y^<t^ig^jta$ 

tXx*°v>-> H yT?-7y!. ^' 1 6 W±g|34-T:-> y 3 y^ftJS 
2 4trS*iiif*-i£^T-ff 5o ^JcidHS (b) (c^l-J: 

5i--^;^i5'i et-yy^y^fliSii 5 5ri^*f5o 

115 (c) (c*-rJ:5lcgtt/,t«-iF-^«l 2««ig^ft 
m-r^o */c. *||JS0iJ-e(±. ?t2 tff^J5E$tlfc|M]^(7) 

g|5Sr#gS-> y 3 y. ±35^ V- y =1 yg?il:lilT-S*3i/v 

mmmxm.i^&/uxhx\'\ s/c. **j&^!iTi4«2ro 
@^tTt?-f. ^2^a:g, i/y 3vgf^kigi^(D$fe^)»^ 

10 0 2 9] mmm 3 ) ^ISPJeDteO-Hm^ilSrlll 6 
xmm-t^o 11 6 l'fc%^-C. 2 5 liSS^iiS K-fy^/^ 

40 iMMir^ t mmcy^ —jv K->-/w KMcd h i/y^5> 

«fflffit3j:0«j6g|5(--^:tvaAi-S wro5*.M^y 
f-JK^(c«A$ti.f^S»f4, y 3 yi^^bBf 3 (fyfmi. 

m.xih7i,m^{Y.^\z. V yy^mnomit^mii-^mi 

il-7-i>K^fT 5 ?t w JS a -TrS^itJt ro^)-* t> felt 5 w 
50 1 0 0 3 0 1 EI 7 {4111 6 (7)¥^^#:Se«S^3i:^feSr^ 
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■to 11 7 (C^dV^-C, 2 6il^*cO-Y:t>'aAT-fc-5„ H 
7 (a) (75«iti'M5i^g(±gl3 (a) 75^55 (b) tm 
C-efoSo ?t2SrffMLfcm. 0 7 (a) iCTT^t^Oi^ 

flJ)ll±$|5 (S*^5K-t'^^^tLfcM«2 2) ('*Ai- 
5„ ^{-1117 (b) (ci^^l-J; 5(cS*(D-Y;f:/}iA2 6 

«2wigsi5(cs^^^j»A-r5o mM 

IS^LTt. ^gfai^y 3^/4 i pffiv-y =i:/KSl;iS 10 

*»-<?tJ;v\ ft (cm 7 (c) te:/T^-t-i5t-fi;^{t{cJ; 

it, ^*;a5K-t°v^/$ti,fc^^2 2l::J;oT^^-X 
t--<^cD^^^sW]Sy$ti5o mzMl (d) d^-Ti? 
Clll? (c) Tf^iS;^;n-fc[M]SBSr#,1;ga^BV'y 3V4t:-« 
i6jAtf„ <*>:(^|117 (e) T-^-rJ:5tfR!:K<lil-J;'9->y 

tLfcMiS 2 2 J: o T X f - ^5- o^unt^ $ ti S r 
i: (±JIJ£1?i| 1 -rtmm tfc, ft{c-^;=<. l 6 t -> y 3 20 
{m\ 5^K;*L (117 (f) ) . ?5^4/<^^^^ffiJi!cl 2 

^f^K-rS (0 7 (g) ) „ *^lfeWT1l^2{^mU 

[00 3 1] (^ii«4)*^0^wffi(7:)-^;ffify^ig s t? 

[00 3 2] la 9 iim 8 (D'^mitmmnimij'&^^^ 
3 1 immit-v-mf^. l fc -> y ^ ^^itstT- fc 5 „ n 9 

(a) 0«3tlCV^fc5ia@{4|l3 (a) vi^fj (b) tm 

t-X'h^o mz^mj^Ltz'lk. 0 9 (a) {C^-f-ipfC 40 
^«^#4ii6(o:^;t:^aA1-5o ^*ro-i';!t->'}£AO^S 

SrmSl-^^ltXfToTt^i^) 0 9 (b) (c:^-rj;5'fe 
g*<;5 K-t:°V^'\ iptj?t2(7)±g|5 (A) ;i^P>«2(DT 
35 (A' ) IC|R]^-oTS«»^S'>$*5 j; K-t° 
^-^Srff^o H9 (b) {i*J^^T^^^#tt!l|9 (a) (DA 
-A' ISfffiOfSg-t?fc"9«W(±S*<75 K-t-^^^'iT-fc 

(a) , (b) <75flfiit^il^^b-t5t0 9 (c) iCTT^i- 50 
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<t 5 y 3 i^^^bil 3 1 (^ 2 ro±g|5(c®fiS;$nfci^ 

5o iikieii^y =iyg?^biif 3 i^m^ttaiyf^Viif-f-s 

^tvm9 (d) (d.T^-tJ; 5^£f«2 7 («±^(75itiIJ; 9 
^STSP»l|^i^si:S^^«ig) *ffM1-5o ftlccvD^-e-> 
y ='>-KftJ!i?r4SaL. :n5'f--'^s'i^1-6;:iiT0 9 
(e) (;S^-t-J;9^=e^?L^}^ofc«jg^ff^figl-S„ ->y 

^7L;S5^4-t5ro-Cfc5„ ^fc. SI 2 7 Oftffi^rflft^fb 

V ='>'mitm^mm\^xiy^\^\ m^-^^^'ie^ i^y 

yi^^f'^om^^im-r^ (09 (f) ) , 

[0 0 3 3] mMm5)^mm(nm(D-mmmi:mi 0 

xmm-ri>o 0ioic4av^-c, 3 zit^yv ^^miti^ 
iT^mitm) . 3 3f4ats^ffi--(^s*^;t-vaA, 

3 4(iS*K-fc°>^-^tlfc®igc. 3 5(4-7^^^^ 
■To **tet^!lt-J;o-Ct01 tc^Lfc«ig/iiS^ia$ix-5 
ro-c% rrT'(4Mfe<7?'f';e-^aAffi^fflv^?'£V^*§ii3fi* 
S^c:o^^Tt5^B^1-5, ^-f, 010 (a) (:i.T^1-<t5(- 

itffi«3 4Srf^Mi-So ^^■-i^M<^m^mm^-(* 

y-mAx^Hitiy^j =iymm (Twmitm) 321m 
<Ttfi:V\ m^mio (b) (c^i-j; 9{-'>y :=!v^ 

{bSi3 2±('-7y!.^ 3 5, h 1 7^r(7))litcf^M 

^i'^Mmm^n^), -7;^^ 3 5. ->y='v^{t:)R3 2 
li^mm 1 ^ 16, v- y 3 ^mtm 15 tmm 

(Dm^X\ Cro-r;^t5' 3 5, v-y ='V®^^lil!f 3 2^1^* 

-r ?, ^ -e<75 ifMT7° □ -fe ;^ b ffitt 5 fi # ^ 

t-So <!>c(;i0 1 0 (c) [d^-rj; pfCUv'y^ M 7©/^ 

M 7tr^*, 3 5 i:->-y 3>'^ft:|g 

3 2(75MP§l5(7)pS->y 3^/£Sl Sr3:s/^>-7-L. ?t 
2lrffM-t-5„ ftic0io (d) ic^-ti 9l-fig^^t:(c 
J; "3 « 2 OT{ll«3a y =1 v^ftlK 3 Dfl^P^ 

^ItSo ^*OK-t°^^^^nfc««3 4t/5|*l, ffi2(;5 

i-^titb. ^^mo:>mmijmxm^^fix\^^tzy<-x\f- 
^ 2oo^?^^mmi^ti^o mmi:B.ALfz^ mio 

(a) ) . r rt-C!c^5X@(7DrB^-c«a (^gtt;*' 

;^I^^TO TV ^7:^V^;55?f 2 (7:>ftl)||(e:#iti-S 7°n -fe >!, y - 

-:^^i^*-r5fci^(c)» 2 (7:i«ii^sa^ft; -> y =3 

fffc'i^Kft^fTV^v^y =':/ig{t:IK3^{'^Ji{LTtA 
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(f) (ci^-TJ; 3 5 i:->y =-i/^^liJl3 2. 

3Trc0XS*TicaoTV^5g|5:^) Sr^^-rSo 
H 1 0 ( g ) (c^-f J; 5 lc:?§ttJ^C*^^« 1 2 (cM 

OS N^^v'X^^ro^^^ftSo **ife^*iJT-ttH 1 0 

( f ) coxg-e^*^5 v~\^'>'{^ififzmm mma^ k 

{f-YWm^mm^MX) . mos h7yv?;^^<oy 

^M«c(cS*^afx-r5;^fet LtftHi 0 (a) OX 

g-Cv^- X t-- fnf IJ CO fd & C75^^xr :t ViiA t 5 
(i5clH]i:iiSoT-Y;t^aA^tToi:'b^i/^) ifcli 
ffiti^i «^ IS«^{tM-f- 5 X@T-a« ^-{ir vaA LT 

i^mO (d) (C:*5^^■r#S$fH->y 

i^t;^^ 19 (c -> y ^-mf Ill 5 \Z.7^-tT.W^ 

[00 34] iMmm 6 )*igpj<75ffb,ro-^jfe^Ri^ia 1 1 

-Ci5il3q-t5„ El 1 1 tcfcl/^T. 3 6f±a*;as K-t-^':/ 

$ tLfcfiJDc. 3 7 iitMfk T'ff^^ig ^ jxf- v- y 3 V^^kJI 
^^i-„ nikm 1 i-* Lfc i 5 (c^*^«AL/ci-> y 

^Tt^^.B^-r 5„ locos v t stt^^ 

K-t:°>'^"$ti.fc:^JiiE3 6) (cS^^^A-f?) r i: 

[0035]l!l2»illll Wi|^^^{*:Se<7^ii5§:^*fe4r 

^-fo iai2(cdoV^T. 3 8(4-^;^^, 3 9{i-7;^^, 
4 0(±-y--r K'?;^— /K 4 1, 4 2(4-7^^:7, 4 3 »M 
vaA-efcSo ^-f mi 2 (a) {C:^-t-i5(-P 
M-> y 1 ±(C:i/ y :::> ^^{kli 15. "^^ 3 

8. l/v'X M 7^rcO)li{CftSL, 1 

2 0-i%%\^\y^y-^ M 7 ^a-fj; 5 [^¥<M)£lrfT^i: 
5o ■7X^' 3 8tttie*wf^^;^&{^*5»t5-7;^<5' i 6 t 
lRlC«)tSrt-5„ <*>:lclll2 (b) M-l^v';^ 
M 7(75/-?^ — 3 Sdte^L/ctt. \^\>7^V 
i7?rl^±-j-5o 2 (c) tc^-rj;5(--7X^' 

3 9 (1212 (d) X'(n^4 Yti^->v\{i^ifm:fh 
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5 2 (d) (d/T^-fJ: 5 K'?;^-- 

/^4 o ^#^1-5., rwxg-ef-'l' K!>;i--/W4 0;JSg 

012 (e) \Z.^^-f^o\Z.-7 7^^ A 1 (012 (f ) T- 

■7Xi!74 lSrJ:.-y^/^s/^'-t--5r ticitp*^^!! 
mi.^\^^7^^ Al^nm-^ (01 2 (f ) ) „ 
012 (g) lC/T%-rj;5iC-7Xi?4 0^31tR6^(C|^*-t- 

Mn$n:fco 2|!:|IJ£0iJT«ggqg|5}cS^-r;^>'ftA^o 

- ^ffi It -5 f- w y 3 liM L T V ^ 5 ^ 5 

'f' :^>'aA(7) - v=;5S'>/<e it^xtf M p Ifi3c75 ~> y 3 
{lilR{4/i<T>b<J;v\ ^>:(c0i2 (h) t;T:-rJ;5(-a 

-r^o rcOXST-(4-7^;5' 3 8 t-v;^^? 4 2(12*-Y:r 
vjiAfflro-^^^^t L-C«!i<„ 2*:(riai2 (i) 

20 ^012 (i) (i/T^-tJ; 5(csa®eft^tfv^. v-y^^-^ 
^l:ffi3 7SrffM-r5o ^<75B#. K-t°:^^Lfcffi 

fefHi^ftTf^fig ^ tl 5 -> y 3 ym\YM 3 7 (4Stt/<f*T- 

^itM={-^mmmMi{mx^^. **j60ijT«->y 

^^««^<7» y 3 ym{m i s \.fzM.\mM\Y. 
Srm\ i/y 3i^^fiifli3 7 ^f^LTt J;v\ mzM 
12 (k) {;i^-r<t9i--7X:{'3 stv^y =>v^^t:i^i 

30 5^^*-t6o '(751^, 012 (1) (vl^-tJ; 9 t-ffitt 
^<£*^-ffi^l 2 (CMOS H^V-v'^^^^ro^^-^f^S^ 
*IIJfe0il(C*5(t5-^X^' 3 8, ■v;^:J'4 0, ■^^'7 A 2 

(4f!)x:tf, -^Xi? 3 8ic->y ^v^^bjf^ -7y!.^'4 0(;: 
#^rB->y3:/, -7;^^ 4 2(c->y 3V®e^kBfSrfflv^^^ 
tfJ:V\ /<-Xt--:^'W;fcc#$(4p§yi^y 3>-SSlO 

■7;^^ 4 2Sr-7;^^ 3 8{iiaS-g-6<j(::f^^Lfc^W^ 

40 ^ 3 8 i:-r;^^4 2^^K»}iS5r2[Hl-r5ri:Tff0J5!cL 
T^>J:^^ (012 (a) X'V'yy^V^'^i^tm'i-m.'^h 

5o i/v?^ h ^1^*1-5 ri:-c0i 2 (i) ommm¥ 

m^ti^. CCOf^(7?XS(401 2 (j) (1) tm 
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t-t:-|ai2 (i) ©WJg^f^jtLTt J;V\ r<73«itT 
(IHl 2 ( i ) t:-«^^53-ll««<75g|5:5a-(7?X«;iS ^j^:^^ 
tt/c«it i: o T 1/ ^ 5 ;a5 ^ *^HJ ro^^d* ^ ffl V ^ 5 -1 1 ;as 

[0 0 3 6] mmm7)^mM(Dm(D-mMm^m 1 3 

i^y^-^m\^mm Ltzm^mmm 5 t-^p^ Ltz^K l o 

CO sm^m^tzmi-^p^mii't^^'r h-^mi^mm-^ :t> 

mm-i-^^hi^x^^, igi 4{ciiii sn^m^^WD 

5o t-f. miO (a) (b) (OTM^froo -Tfi 
t>h. HI 10 (a) i3*-rJ; 5(-c^'; 3v^{t:K (TSc 

A3 3 L. K-t°^/^-^tLfcM«3 4 Srf^Mt" 20 

5o <i*:(^|lllO (b) t^^-f<t 5l-pS~>y ^>-*«l 
ifc-^;^^? 3 5. u-v?;^ h 1 7^:i(Dm\^j^mL. Stt 
1 2 oyn^{c M 7 5 ic^K 

MUg^ff^o iifci-u-i/^^ M 7©/N^'-^-^-7;^i? 3 

r**, ■vx^:' 3 5 tv-y 3V^^t:aK3 2ro||pg|3ropS 

(1114 (a) ) o iwy-fe^4 45rffMf 2>^i:T* 
^5^ilffi^W^*^^ALfcM^5!i5|^*^tL, ->y=iv 

(il21i4 (b) ic^-rj;5}-lia®ft:icj;ipi/y 

:/i/Lfcffl«g«^T^*Lfc;6S->y ='>'mimi:^J$.i- 
LTv^Ttiw *tc(§li4 (c) (c^-fi 5 1--^;^^ 

3 5. y =1 i^mim 3 2 . ^s^t'^c^^^^i4Eog?s k- 

t-^-m^^^S-tSo *(:i|114 (d) (e:/T:1-J; 5 40 
[0 0 3 7] (||Jfe^j8)*5!0^cOffit73-^Jg{«J5rBl 1 5 

x-mm-r^o Locos)'£lcio^^T^JpM■>y = 
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ai-5::t^5T't?,„ 01 6(41211 so^mPfmucom 

jg^-ittr^-to la 1 6 l;it5V^T. 4 5{iS* K— t°V:/ 

Lfzm^xh^o t-fs ms (a) (c:^i-J; 9(cpia-> 

^Mci/v=x M 7^^-rj;5tc^?EM)lg^fT5„ ^fclcu 
i^;^ M 7«/^°^'->'^•v;^^' 1 6, y =i ^'^{liJI 1 
5{^:^^Lfc:^. I^v?;^ h 1 7?r^*. -^J^^ 1 6 t-> 

y ymitm 1 5 ©ii p ? m v- y ^ 1 

y-fe;^4 4^ff^i5g;1-S (lai 6 (a) ) „ ?):(^|2l 1 
6 (b) (c^-t-<J;5i-#4*w-Y:^vaA2 3(c:J;i5a* 
4r y 4 4 rof»Jii±g|5 (^3^5: Y-\fy^\.fz.W$.A 

5) t^2gA-t2.o ]!^ICB116 (c) (^*-r<t 5t-Sa^{t; 
J; 19 V- y 3 i-SE^t;)^ 3 7 ^ffM-t-5o ' <"B#. 

*A$ttfc^i®4 BidS^Sfefev-y =i>-^fbl«3 7(4ffi 

^^x5o tfJ:l'[lll6 (d) (c^-f-j; 5 ic-vy!.^' 1 6, 

y 1 5Srr**Lfc^s mi 6 (e) ti^-rj: 
5MOS yyy-.y:^^m(n>m'^fmi-m$. \ 2^^wr 

So 

[0 0 3 8] km&m 9 ) HJI^iJ 8 X\iMm^MX Lfc^ 

•aA^<7);&?jfe-e^ALTt j;V\ Hi 7 7!i^f.EIl 9tt^ 
cr)m^m-r. 4 6 {4S*?: K-t°yy Lfcffl«, 4 7 H 
S*5r K-tf^^^Lfctl^. 4 8^4S*^I: K-fVi/L 

6) ('j*ALT*i< r t-ey-:^, Klz-ri^W^ligt/ro 

wimmu^i^. m\'^m'^mi0.^i^.i> (mi 7) . t. 
tz. mmnimA^Mz'y'j => ^^(Dmitmmi-m^:: t i 

xL.xh-txKmmLtz^^m(Dm^a^^xh?,t^ 
OS h-mHro^lSfa-^y =ii/t#A 
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[0 0 3 9] 

J; -> y => ymitfiMmm^^ d 5 -> y >^ft:««» 

[0 0 4 1] Sfc:z|s:?gB^(±LOCOSffii-ii9{'P»^ix 20 
[0 0 4 2] 4f::*«BJ{r^>;4^S^*© K-t°>-^'tJ; 

[0 04 3] *l§0J(4^»f*:a«^s-> y 3 ^£«^fciH 
so ia«(75*^l;i'fe,^ *fcttIiIS§;4SDRAM, SRA 

[0 0 4 41 JEi::*IH3^;^ffit-itLtf. ±IEM->5^« 
-I* Lxmm^ V'-\i°y^' Ltzmii.^mi&i-^ 

[ia®wffif.7ifft0^] 

[El] 'o^mM(n-mmmicx;5^mw-mm^^--r 
m^Amxh^. 50 
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[0 31 z<D^mo^-mmm{cx^^m»mw<Di^m 

[0 5] ^<DmM(r>-mmmici::b^mi^mm^7r:-r 
mmmxhio 

[0 8] :i<nmm(n-mmmi^x?>ii^m^i^mw.^^t 
mmmxh^o 

[0101 ^<75||BJ(0-^Jfe«(c J; -5ifi#f*:i^e(0<t 
*i**^^*i-0-Cfc5„ 

[011] ^<Dmm<n-mmmizx^^m»mw:^^ 

■tmmmxh^. 

[012] r<^|§0^(7)-*jif5iJ(iJ;?,i|i*ft:^g(Df^ 
|^*?fe^^-f-0T'fcS„ 

[013] ^<D^m<D-mmm{c^^^mi^mm^^ 
-r«it0T'fc5o 

[0141 

mifm^^i-mxh^. 

[015] rro^PJ<7)-^Jfe^J{cJ;2,^##:Kg?r^ 

-r«it0T&5„ 

[017] 3»«?^cD-||jfeFdicJ;5^^f*:igB^S^ 
1-«it0T'fc-5, 

[018] :i<D%m<r>-mmmi^x?>^mi^mWi^7fi 

-tmmmxh6. 

[019] :i«l§B^»-^Jfi«tJ;5^«f^^g^^ 

1-fllit0T-fc5„ 
[02 0] fig«(75*i»f$;g»^^1-«^g0t:-fc5„ 
[0 2 1 1 fie*c73-^JS^!l{i i §it^ag<$:ggwf^l;i^ 

yfe€r^-f-0-t-fcS» 

[!if#(^fftB^] 

2 m 

3 v^yn>g?ikl^ 

4 #-;i$B^B->y 

5 'y])=^ymm 

6 nMv'ya^' 

7 i^v='ymitm 

8 <S 

9 ■> y =. ymim 

10 ^^^v'y^:^ 
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1 1 ^^-Xt'-^' 

1 2 m'l^fmi'mm 

1 3 m^^^mmm 

15 ~> y =" >'^^ki^ 

1 6 •7;^^' 

1 7 h 

1 8 m:ij\^(omi\:i&§[ 

1 9 ^ifj5i(Dmim& 

2 0 Xf— ^ 
2 1 Xt'— ^ 

2 2 K-t■■>'^^•^t^:t^:® 

2 3 ^mo)§^^^:ty'&A 

2 4 y 3 v^ii^a^ 

2 5 ^mi- K- fc° y ^ tvfc^lSg 

2 6 Mm<04:tl^mA 

27 m 

2 8 ->y=ii^B 
2 9 



(12) i|tggiiZ8-2 1 3 3 8 2 

22 

* 3 0 mmi: h'-i:'>yi.±m^ 

3 1 mmit-Q'jfm $ tvfc y ^ ymitm 

3 2 -> y 3 y^^bK (Tl!c^{b)K) 

3 3 £«:^ffi^rog^-^';j-i/J£A 

3 4 ^*^SK-l^Vi/$tbfcm« 

3 5 -vXi? 

3 6 K- f § 4x/c^^ 

3 7 n^i^f kT'ff$j5g $ nf^ y 3 vil-fiilif 

3 8 

10 3 9 -r:^^ 

4 0 K'>;i— 

4 1 -7;^^ 
4 2 

4 4 y-fe;^ 

4 3 ^3^-<;e-i^aA 

4 5 K-t°^^"L^:M« 

4 6 S«Sr K- h'y^' Lltmm 

4 7 S^f: K-f :x^Litffl^ 
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